The stems of Tinospora baenzigeri (Thai name : chingcha chalee) are used as anti-pyretic and anti-malarial in Thailand. The extracts of the roots, leaves and stems of T. baenzigeri have been shown to have good in vitro anti-malarial activity.
arose from H β H α -6, H-7 and H-8, respectively. The signals of H-10 and HaHb-3 appeared at δ 1.81 (dd, Jϭ6.2, 2.6 Hz), 3 .90 (dt, Jϭ10.0, 6.0 Hz) and 3.56 (dt, Jϭ10.0, 6.0 Hz), respectively. Four singlets at δ 4.43, 3.75, 1.27 and 1.12 were assigned to H-4, a methoxyl group and two tertiary methyl groups, CH 3 -20 and CH 3 -19, respectively. Signals for two non-equivalent methylene groups, HaHb-1 and HaHb-2, appeared at δ 1.72, 1.57, 1.87 and 1.70, all m, respectively. There was also a doublet at δ 4.27 (Jϭ7.8 Hz) of the anomeric proton of a glucose moiety. The other glucose protons were assigned from 1D-TOCSY experiments.
The 13 C-NMR was assigned by a combination of DEPT, HMQC and HMBC experiments. The long-range correlations observed between C-1Ј and HaHb-3 and between H-1Ј and C-3 are especially indicative of structure 4 ( Fig. 2.) .
The relative stereochemistry of compound 4 was derived from the 1 H NOE correlations (Fig. 1.) 67) . Thus, the equatorial C-19 methyl and the axial H-10 have the a-configuration while the axial C-20 methyl and the equatorial H-8 occupy the b-face (relatively). These results are consistent with the carbocyclic ring having a chair conformation with the 5,7-epoxymethano group bridging 1,3-diaxially on the b-side. The methoxycarbonyl group at C-4 is a. The lactone ring is attached in a cis manner as shown in Fig. 1 and can adopt a chair conformation also, so that H-12 is axial and can give a mutual NOE to H-10. H-8 and H b -6 are equatorial and show a w-coupling (Jϭ1.4 Hz).
The NMR data for the acetate derivative (4a) also supported the proposed structure.
Baenzigeride B (3) was isolated as its acetate derivative (3a). Compound 3a showed in its 1 H-NMR spectrum signals similar to those present in the spectrum of 4 and 4a with the absence of the signals from the glucose moiety. In similar fashion, the spectrum was assigned by decoupling, COSY and NOE experiments. The 13 C-NMR spectrum was assigned by DEPT, HMQC and HMBC experiments.
The novel skeleton of baenzigeride B (3) and baenzigeroside B (4) can arise from the cis-ent-neoclerodane epoxide (A) which has been considered to be the precursor of baenzigeride A (1) and baenzigeroside A (2) 4) (Chart 1). Rearrangement with breaking the 3-4 bond of ring A can give the ketoaldehyde (B). Reduction of B could give the alcohol (C) which could undergo Michael addition to C-7 to give the novel skeleton of 3 and glucosidation of 3 could yield baenzigeroside B. As mentioned previously 4) epoxide like (A) are not yet known to be naturally occurring; the known clerodane 2,3-epoxides, such as jateorin, are also oxygenated at C-1 and usually have a 1,18-lactone group. 5) In the case of baen- -unsaturated ester derivative, i.e. D, could be involved. A number of compounds containing this system, including the borapetosides, have been isolated from Tinospora spp. 6) Intriguingly, they all contain an oxygen function at C-6 as well. Unfortunately baenzigeroside B (4) (EC 50 Ͼ20 mg/ml) did not show anti-malarial activity in an in vitro screening against Plasmodium falciparum.
Experimental
Microanalyses were carried out by the Scientific Technological Research Equipment Center, Chulalongkorn University, Bangkok, Thailand. Melting points are uncorrected. Optical rotations were determined with a Jasco digital polarimeter. UV spectra were recorded with a Shimadzu UV-240 spectrophotometer. IR spectra were recorded with a Jasco A-302 spectrophotometer.
1 H-and 13 C-NMR were measured in CDCl 3 or CDCl 3 /DMSO-d 6 on a Bruker Avance 400 (400 MHz for 1 H-NMR and 100 MHz for 13 C-NMR) spectrometer. Chemical shifts are given in d (ppm) with tetramethylsilane as an internal standard. MS were recorded on a VG 7070 mass spectrometer operating at 70 ev or with VG Quattro triple quadrupole mass spectrometer for the electrospray mass spectra. Column chromatrography was carried out on Kieselgel 60 (Merck; 70-230 mesh). TLC was performed on precoated PF 254 plates (Merck); spots were detected by spraying with 1% CeSO 4 in 10% aq. H 2 SO 4 followed by heating. A voucher specimen (Bansiddhi 97435) of the plant material has been deposited at the Herbarium, the Division of Medicinal Plant Research and Development, Department of Medical Science, Nonthaburi, Thailand.
Extraction and Isolation a) The fresh stems of T. baenzigeri (13.2 kg) were extracted with EtOH at room temperature. After filtration, the filtrate was evaporated in vacuo to give a dark green thick oil (419.4 g). A portion of the ethanolic extract (210 g) was suspended in H 2 O (600 ml) and extracted with Et 2 O (3ϫ300 ml) and then n-BuOH (3ϫ300 ml). The n-BuOH fraction was concentrated under reduced pressure to yield a brown thick oil (39.7 g). The oil (35.1 g) was chromatographed on a column of silica gel (750 g) and was eluted with gradient of MeOH-CH 2 Cl 2 -H 2 O (lower phase) (30 : 3 : 1, 53 g ) on a silica gel column using a gradient of EtOAc-MeOH as the eluent gave baenzigeroside B (4) (554 mg).
b) The fresh leaves of T. baenzigeri (962.0 g) were extracted with EtOH at room temperature. The ethanolic extract was evaporated to give a dark green thick oil (53.3 g). The oil was partitioned between H 2 O (200 ml) and EtOAc (3ϫ200 ml) and then n-BuOH (3ϫ200 ml). The EtOAc and n-BuOH fractions were evaporated to give a dark green thick oil (9.2 g) and a brown solid (7.4 g), respectively. The EtOAc fraction was chromatographed on a column of silica gel (300 g) and was eluted with a gradient of hexane/ EtOAc. Successive fractions were combined on the basis of their behaviour on TLC and evaporated to give 18 fractions. Crystallization of fraction 10 (769 mg) in EtOH give baenzigeride A (1) as colorless rhombics (362 mg). Purification of fraction 11 (365 mg) on a column of silica gel (37 g) using a gradient of hexane/EtOAc gave compound 1 as a pale yellow solid (18 mg) and compound 3 (impure) as a pale yellow solid (32 mg). The n-BuOH fraction (7.4 g) was chromatographed on a column of silica gel (250 g) and eluted with a gradient of CH 2 Cl 2 /MeOH/H 2 O (30 : 3 : 1, 20 : 3 : 1, 10: 3 : 1, 7 : 3 : 1, 6.5 : 3.5 : 1.5, 6 : 4 : 1). Successive fractions were combined on the basis of their behaviour on TLC and evaporated to give 13 fractions. Purification of fraction 3 (441 mg) on a silica gel column using a gradient of EtOAc/MeOH give baenzigeroside B (4) which was further purified by column chromatography using silica gel with Et 2 O/MeOH to give 4 ( 264 mg). Purification of fraction 5 (421 mg) on a silica gel column using a gradient of EtOAc/MeOH as the eluent gave baenzigeroside A (2) as a colorless solid (195 mg 
